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Fig. 1 Schematic diagram of the kinetic energy penetrator
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Fig. 2 Schematic diagram of detonation transmission model
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Fig.3 Schematic diagram of detonation transmission
N, A A N N
2 Wt
R B REAR V) 55 A0 45 KRR 5, 255 ARG 51> 202728, 5| 5 55 24 R i DE I MEBIE S 7 2% T 5 | £ e

Vi) B0 AR A0 Ao A v 2 2 P 4 s A P 25 AR B AR ke 24 2 o 2 b i i IR P 1 2R L AR TR B 3R
BB . 5ME ARG 55 5 FLa ) B AR B B LA 5 5 FL T A A X7 B S R A 2
21 RIEEERIT

X5 R A VL BL R e 20K, It T — ARl | T R ST il e B . il &8+
FhgME. MEb . 88, 25 A M S A A, AR A 4 TR .

Sy AR 0 515 5 R 25 Ve A R, SR AR A 5 HE O & i AR 4 B b ), 3 o) e R 2K
AR R AN AT AR 5 1 B A T AL S M5 A AR RN G 56 B FLE5 M, SRS 3 A J5 35 A0 5] A9 64 L Bl
5528 20 2 ] 114 (1] Bt FH A 481 28 T ] i AR A0 2 R v 2 2 s 44 o il R P 25 AR AT B 555 2R 2 2 M i S5
R — B (FIE R Z M 2 25), SN 45 A9 o508 48 52 28476 7 5 LR 49 Al R
Q235 4441 RL, RN 8~ 10 mm, R KR AR 3~5 5. I, 5115 1Yk 25 68 & 18 i fa i fl a5 <
(B Bl A% 3k 28 e 2y, 5 1R AR SF 38 . 47 DLIE AR bR B KEFLAS /N F2 2 2 B4R, WU SR BH 3% & i
SRR E G, "M R, TG SRR RE R T RE R4 A EfLER /DT ERAH
o, B WAFAR M AR R FL, T2 B 00 2 B0 N 4 B, TG 1F A 3 R 24

045101-3



%38 % W EAE . SRR 2GR AT AR I S AU R R AT 544

Fuze

Baffle

Inert buffer layer

Main charge

Bracket

Witness steel plate

4 fERES | S VLR BN = A

Fig. 4 Schematic diagram of the portable static test device for fuze-warhead coordination
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Table 1 Test results of the detonation transfer margin under different conditions

Case Relative position Thickness of Distance of ~ Thickness of inert Temperature/C Result
of fuze/mm interlayer/mm gap/mm buffer layer/mm
I-1 0 3 20 20 —45 Detonation
I-2 0 3 20 20 22 Detonation
I3 0 3 30 20 60 Detonation
[-4 0 3 40 20 —45 Unexploded
I-5 0 3 30 20 45 Unexploded
I-6 0 3 30 20 22 Unexploded
-7 0 3 25 20 22 Detonation
1-8 0 3 25 20 45 Detonation
II-1 30 3 30 15 22 Detonation
-2 30 3 40 15 22 Detonation
I-3 30 3 30 15 45 Detonation
-4 30 3 40 15 45 Detonation
II-5 30 3 30 15 60 Detonation
-1 30 5 20 20 60 Detonation
-2 30 5 20 25 60 Unexploded
-3 0 5 5 30 60 Unexploded
-4 30 5 30 15 60 Detonation
-5 0 5 0 30 —45 Unexploded
-6 30 5 20 20 —45 Unexploded
-7 30 5 20 15 45 Detonation
V-1 30 5 20 15 22 Detonation
V-2 30 5 20 20 22 Detonation

(a) State before test (b) Crater after test (c) Witness steel plate after test
Bl s 5S-SR A A T g i R A

Fig. 5 Typical photos of tests for detonation reliability between the fuze and equivalent penetrator
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Fig. 6 Photos of undetonated results of main charge with hard paper shells
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Fig. 7 Photos of undetonated results of main charge with steel shells
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Fig. 9 Influence of temperature on detonation reliability
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Tests and Sensitive Factors Analysis on Detonation Reliability of Charge
for Kinetic Energy Penetrator Warhead

YANG Hui', WANG Kehui', WANG Weiguang', LI Yang?,
SHEN Zikai', DUAN Jian', DAI Xianghui'

(1. Northwest Institute of Nuclear Technology, Xi’an 710024, Shaanxi, China,
2. Equipment Project Management Center of Rocket Equipment Department, Beijing 100085, China)

Abstract: In order to investigate the influence of projectile structure design on the detonation reliability, a
low-cost and portable static test device for fuze-warhead coordination is designed in this paper to carry out
the tests of detonation transfer margin under different conditions. Based on the moving least square method,
the multivariable response function is constructed to evaluate the detonation reliability and quantitatively
analyze influence of the sensitive factors and coupled effects. The results indicate that the gap distance and
the thickness of inert buffer layer have more significant impact on the detonation of the warhead charge
while the influence of the interlayer thickness is relatively small within the preset range of 3—5 mm. To
ensure the reliability of kinetic energy penetrators under ambient temperature, the relative position of fuze,
the interlayer thickness, the gap distance and the thickness of inert buffer layer should not exceed 25, 3.5, 25,
and 22 mm, respectively. The test device, analysis method and research results will provide a good reference
and guideline for structural design and reliability verification of kinetic energy penetrators.

Keywords: kinetic energy penetrator; fuze-warhead coordination; detonation transfer margin; transmission

detonation gap; inertial buffer layer; moving least square method
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